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[57] ABSTRACT 

A bi-directional optical transceiver which provides 
bi-directional translation between optical and electrical 
signals. The transceiver includes an LED, a photodi- 
ode. and a transimpedance preamplifier which are 
mounted onto a single base to provide the bi-direciiona! 
translation. The photodiode receives optical signals 
and, in conjunction with the preamplifier, produces 
corresponding electrical signals, and the LED receives 
electrical signals and produces corresponding optical 
signals. 

6 Claims, 4 Drawing Sheets 
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1 2 

FIG- 1 is a front view of a bi-direciional opiical irans- 
BI-DIRECTIONAL OPTICAL TRANSCEIVER ceiver according lo the present invention: 

FIG. 2 is a schematic drawing of the optical trans- 
BACKGROUND OF THE INVENTION ceiver of FIG. 1: 

1. Field of the Invention ^ ^ ^ ^'^^ partial cross section of the 
The present invention relates to optical and electrical ""Pilfi* ';a"^^iver of FIG. I: and 

communication, and more specifically to the incorpora- * is a detailed mternal view of the optical trans- 

tion of a photodiode and a light emitting diode (LED) "'^'^^ * 

on a single base to provide bi-directional translation jq DESCRIPTION OF THE PREFERRED 
capabilities between optical and electrical signals. EMBODIMENT 

2. Desciipnon of the Prior Art or- r-T^ * ^ - ^■ 

rk^.:-*i S • .* I. i_ • . , Refernng now to FIG, 1. a bi-direciiona opt cal 

Optical communication has become an increasingly ,ran^^i^^r^n ,i, "pu^-d' 

;•r.r^/^rla«1 ^.^^A M/itu .k* *j f ■ Iranscciver 20 accordmg to the present invention is 

importam field. With the introduction of fiber optic ^hown. The bi-directional optical transceiver 20 is pref- 
commumcation, optical communication based on light ,5 erably incorporated into a system having electrical and 
IS replacing electricity m some systems as a means of optical portions where an interface is required between 
communication. However the optica! signals must still electrical signals and optical signals developed by the 
be convened to or from electrical signals for use in the respective portions. The electrical portion of the system 
system. In these systems, it is desirable that the system is preferably capable of developing and receiving elec- 
be able to transform optica! signals mio corresponding 20 trical signals, and the optical portion of the system is 
electrical signals and electrical signals into correspond- preferably capable of developing and receiving optical 
ing optical signals to enable the electrical and optical signals. 

portions of the system to interface properly. The bi-directional optical transceiver 20 includes a 

A principal device used in transforming optical sig- lens element 21 having a molded lens 22 for receiving 
nals into electrical signals is the photodiode. A phoiodi- 25 optical signals 56 from the optical portion of the system 
ode is comprised of a reverse biased P-N junction. and a molded lens 24 for transmitting optical signals 64 
When a photodiode is illuminated with light, it pro- 10 the opiical ponion of the system. The lens element 21 
duces current which varies almost linearly with the is set into a tapered cavity 26. The optical transceiver 20 
light flux. A device that is commonly used to transform also includes a lead frame 30 having five pins 32. 34. 36, 
electrical signals into optical signals is a light-emitting 30 38 and 40 that connect with the electrical ponion of the 
diode or LED. An LED receives an electrical signal system. The pin 32 is preferably connected to a high 
and generates a corresponding optical or light signal voltage supply, referred to as H- VCC. The pin 34 pref- 
thai varies with the electrical signal. erably provides an output electrical signal 42 to the 

The above devices are generally incorporated into electrical portion of the system that has been developed 
systems which include both electrical and optical sig- based on the optical signal received through the molded 
nals to provide a means for translating between the P*"^ ^ preferably connected to 

electrical and optical signals. However, the incorpora- S^ound. The pin 40 preferably receives an input electri- 
lion of these separate devices into systems unduly in- ^ Trom the electrical ponion of the system 

creases the size of these systems. Therefore, it is desir- convened into an optical signal 64 which is out- 

able to provide a single apparatus which provides bi- ^ through the molded lens 24 to the optical ponion of 
directional translation capabilities between electrical ^X^^V^\ ^" ^" alternate embodiment of the invention, 

signals and opiical signals to enable the electrical and P'" <^0""ectcd to the collector of a transistor in 

opiical portions of a system to be able to interface prop- ^^.^ electrical ponion of the system (not shown) and the 
g^jy ^ *^ pin 40 IS connected to a -f VCC voltage supply. Since 

45 this type of LED configuration is well known to those 
SUMMARY OF THE INVENTION skilled in the an, details of its implementation are omit- 

The present invention comprises a photodiode. a for simplicity The component's com p^^^^^ 

transimpedance preamplifier, and a light emitting dicxJe f^'^'^'T Preferably housed in a single unit 

(LED) mounted on a single base to provide btdirec- ^ ^^'"P"^^^ ^^.f '"J^^^^^" '"^^ded plastic cleat 72 (FIG. 
lional translation capabilities between electrical and ^J^ner^Zl^^^^^^^ 

I 1 - . *T-i. i_ J. . . ponents may aJso be mounted into a TIL pill package 

optical signals m a system. The photodiode and pream- ^^^^er suitable container, i.e. T05. dip. etc. 
plifier are coupled together to receive optica or light Referring now to FIG. 2, the internal components 
sjgna s and generate corresponding elecincal signals. comprising the bi-directional optical transceiver 20 are 
The LED receives elecmcal signals and generates cor- 55 shown schematically. The opiical transceiver 20 m- 
responding light or optical signals. A plurality of dec- eludes an integrated circuit 50 and a photodiode 52 
tncal pms are used to transmit and receive electrical whose anode 53 and cathode 54 are preferably con- 
signals to connect the preamplifier and LED to the nccted 10 connections of the integrated circuit 50 so that 
elecincal portion of the system, and one lens clement ihe photodiode 52 is reverse biased. The photodiode 52 
having two lens portions is used to transmit and receive 60 is preferably placed behind the molded lens 22 (FIG 1) 
optical signals to interface to the optical portion of the so that it can receive the optical signals 56 from the 
*y^*e"^- optical portion of the system, preferably from a fiber 

BRIEF DESCRIPTION OF THE DRAWINGS ^P'*'^ phoiodiode 52 operates such that when 

the optical or light signal 56 from the optical ponion of 

A better understanding of the present invention can 65 the system is radiated onto its P-N junction, it generates 
be obtained when the following detailed description of an electrical signal out of its cathode 54 that depends on 
the preferred embodiment is considered in conjunction the quantity of light 56 radiated. This electrical signal is 
with the following drawings, in which: provided to an input of the integrated circuit 50. It will 
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be appreciated that other eiemenis such as a phototran- 
si'stor may be substituted in place of the phoiodiodc 52 
10 receive optical signals from the optica! ponion of the 
system. 

The integrated circuit 50 is preferably a transimped- 
ance preamplifier according to the preferred embodi- 
meni. However, the use of various other types of ampli- 
fiers is also contemplated. The integrated circuit 50 is 
preferably connected lo each of the pins 32» 34 and 36. 
The integrated circuit 50 is connected to ground 
through the pin 36 and receives a + VCC voltage from 
the pm 32. The integrated circuit 50 produces an electri- 
cal signal 42 that is output from the pin 34 and is pro- 
vided to the electrical ponion of the system. The inte- 
grated circuit 50 preferably amplifies the current from 
the photodiode 52 and generates a corresponding elec* 
trical signal 42 on the output pin 34. Therefore, the 
electrical signal 42 output on the pin 34 and provided to 
the electrical portion of the system varies with the mag- 
nitude of the optical or light signal 56 radiated on the 
photodiode 52 from the optical ponion of the system. 

The bi-directional optical transceiver 20 further in- 
cludes a light emitting diode (LED) 60 whose anode 61 
is connected to the pin 40 and whose cathode 62 is 
connected to the pin 38. The LED 60 receives a current 
signal 44 from the electrical portion of the system 
through the pin 40 and generates the corresponding 
light or optical signal 64 that is provided to the optical 
portion of the system. The LED 60 is preferably placed 
behind the molded lens 24 (FIG. 1) to allow the optical 
signal 64 generated by the LED 60 to be output through 
the molded lens 24. The optical signal 64 is preferably 
provided to a fiber optic cable or any other type of 
optical signal conductor in the optical ponion of the 
system. 

Referring now to FIG. 3. a side view of the bi-direc- 
tional optical transceiver 20 is shown. The optical trans- 
ceiver 20 includes a ceramic substrate 70 connected to 
the lead frame 30, The LED 60 is mounted on the ce- 
ramic substrate 70. The integrated circuit 50 and photo- 
diode 52 are also mounted on the ceramic substrate 70. 
The ceramic substrate 70 facilitates the packaging of the 
LED 60. the integrated circuit 50. the photodiode 52. 
and the lead frame 30 into a single unit. The molded lens 
24 is preferably situated normal to. centered with, and 45 
adjacent to the LED 60. and it operates to focus the 
light or optical signal 64 generated by the LED onto the 
fiber optic cable or other optical conductor (not shown) 
in the optical portion of the system. Although not 
shown in FIG. 3, the molded lens 22 is preferably simi- 
larly situated normal to, centered with» and adjacent to 
the photodiode 52 to focus the optical signal 56 received 
from the optical portion of the system onto the photodi- 
ode 52. The molded lenses 24 and 26 are situated in a 
tapered cavity 26 to facilitate the generation and recep- 55 
tion of the optical signals 64 and 56, respectively. 

Referring now to FIG. 4, a detailed internal view of 
the bi-directional optical transceiver 20 is generally 
shown. The preamplifier 50, the phoiodiodc 52. and the 
LED 60 are mounted onto the ceramic substrate 70. 60 
which in turn is mounted onto the lead frame 30. There- 
fore, the ceramic substrate 70 enables the various com- 
ponents comprising the bi-directional optical trans- 
ceiver to be mounted onto a single base. 

The anode 53 and cathode 54 of the photodiode 52 65 
include connector pads 96 and 98 that are mounted onto 
the ceramic substrate 70. The connector pads 96 and 98 
are connected to pads on the integrated circuit 50 
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through wires 100 and 102. respectively, which are 
routed around the ceramic substrate 70. The input pin 
32 receives the -f VCC voltage supply from the system 
and provides this voltage through a connector pad 104 
and wire 106 to a pad of the integrated circuit SO. The 
integrated circuit 50 develops the output elecirica] sig- 
nal 42 that is provided through a wire 108 to the output 
pin 34. A ground input of the integrated circuit 50 is 
connected through a wire 114 to the pin 36. which is 
preferably grounded. The anode 61 and cathode 62 of 
the LED 60 are connected to respective connector pads 
110 and 111 mounted on the ceramic substrate 70. Bond 
wires 112 and 113 are provided to connect the anode 61 
and cathode 62 to the respective pins 40 and 38. 

Therefore, the preferred embodiment of the present 
invention comprises a bi-directional optical transceiver 
which is capable of performing bi-directional optical 
transmission. The transceiver comprises an LED. pho- 
todiode, and transimpcdance preamplifier which are 
mounted onto a single, base and are used for bi-direc- 
tional optical and electrical communication. The photo- 
diode and preamplifier are coupled together to receive 
optical signals and generate corresponding electrical 
signals, and the LED receives electrical signals and 
generates corresponding optical signals. The incorpora- 
tion of an optical signal receiver and transmitter into a 
single unit allows for reduced size and therefore pro- 
vides for more convenient operation with fiber optic 
cable. 

The foregoing disclosure and description of the in- 
vention are illustrative and explanatory thereof, and 
various changes in the size, shape, materials, compo- 
nents, circuit elements, wiring connections and 
contacts, as well as in the details of the illustrated cir- 
cuitry and construction and method of operation, may 
be made without departing from the spirit of the inven- 
tion. 
I claim: 

I. A bi-directional optical transceiver, comprising: 
a single, generally planar base means comprised of a 

ceramic substrate; 
means mounted on said base means for receiving a 
first electrical signal and for producing a corre- 
sponding first optical signal: 
means mounted on said base means adjacent said first 
electrical signal receiving and first optical signal 
producing means for receiving a second optical 
signal and for producing a corresponding second 
electrical signal; 
a housing containing said base means, said first elec- 
trical signal receiving and first optical signal pro- 
ducing means, and said second optical signal re- 
ceiving and second electrical signal producing 
means, said housing including a cavity located over 
said base means and having tapered sides; 
a lens element set into said housing cavity having a 
first lens located adjacent said first electrical signal 
receiving and first optical signal producing means 
which receives said first optical signal from said 
first electrical signal receiving and first optical 
signal producing means and transmits said first 
optical signal and a second lens located adjacent 
said second optical signal receiving and second 
electrical signal producing means which receives 
said second optical signal and provides said second 
optical signal to said second optical signal receiv- 
ing and second electrical signal producing means. 
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2. The bi-directional optical transceiver of claim 1. 
further comprising: 

a lead frame connected to said base means having a 
first pin which receives said first electrical signal 
and provides said first electrical signal to said first 
electrical signal receiving and first optical signal 
producing means and a second pin which receives 
said second electrical signal from said second opti- 
cal signal receiving and second electrical signal 
producing means and transmits said second electri- 
cal signal. 

3. The bi-directional optical transceiver of claim 2, 
the lead frame further including a third pin which is 
designated for connection to a voltage supply and a 15 
fourth pin designated for connection to a logical 
ground. 

4. The bi-directional optical transceiver of claim 1, 
wherein said first electrical signal receiving and first 

20 



10 



optical signal producing means comprises a light emit- 
ting diode, 

5. The bi-directional optical transceiver of claim 4. 
wherein said second optical signal recei\ ing and second 
electrical signal producing means includes a phoiodi- 
ode. 

6. The bi-directional optical transceiver of claim 5. 
wherein said second optical signal receiving and second 
electrical signal producing means further includes an 
amplifier means; 

wherein said photodiode receives said second optica! 
signal and produces an electrical signal corre- 
sponding 10 the amount of said second optical sig- 
nal received; and 

wherein said amplifier means receives said electrical 
signal from said photodiode and produces said 
second electrical signal in proponion 10 said elec- 
trical signal produced by said photodiode. 
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